Thrombin activates transcription factors sp1, NF-kappaB, and CREB: importance of the use of phosphatase inhibitors during nuclear protein extraction for the assessment of transcription factor DNA-binding activities.
Thrombin, a serine protease, is an important effector of many cellular processes and has been shown to up-regulate the expression of several genes. The mechanisms underlying thrombin-mediated regulation of gene transcription remain poorly understood. The original aim of this work was to study the effects of thrombin on the activation of transcription factors, Sp1, NF-kappaB, and CREB by means of electrophoretic mobility-shift assays (EMSA). However, an inconsistent pattern of results was observed. We raised the possibility that some EMSA results may have been erroneous by the fact that during the nuclear protein extraction and EMSA procedure, transcription factors are dephosphorylated by cellular phosphatases and hence their DNA-binding capacities are modified. Therefore, we have altered the original nuclear extraction protocol by including a mixture of phosphatase inhibitors during protein extraction and subsequent EMSA steps. We show here that this simple measure led to significant changes in both basal and thrombin-induced levels of activation of Sp1 and CREB, but not of NF-kappaB. In light of the data presented here, it would be important to reexamine the conclusions of many reports in which EMSA was used to assess the basal and agonist-induced levels of transcription factor DNA-binding activities.